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NOVELTY -A gas shower (14) supplies reactive gas to a substrate (15) inside a 
reaction chamber (12) . A high temperature heat source (16). covered by a heat 
resisting material (22), decomposes the reactive gas. The cross- section of the 
heat resisting material is an isosceles triangle with vertex pointing the gas 
shower and base opposite to the substrate. 

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for semiconductor 
device manufacturing method. 

USE - E.g. hot wire chemical vapor deposition (CVD ) apparatus used for 
semiconductor device manufacture . 

ADVANTAGE - Heat influence on substrate can be controlled by making surface 
area of the heat resisting material opposing substrate surface to be smaller by 
arranging the base of the resisting material to oppose the substrate surface. 
Reaction rate of reactive gas is improved and amount of handling of reactive 
gas can be reduced by making reactive gas to contact with two equal sides of 
heat resisting material and thereby enhancing catalytic cracking reaction. 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To minimize thermal effects to a substrate, while 
accelerating a contact decomposition reaction due to a high- temperature 
electrical heating element in a hot-wire CVD . 

SOLUTION: The high- temperature electrical heating element 16 is provided 
between a gas shower 14 and a substrate 15, for equally supplying a reaction 
gas into a reaction chamber 12, and is covered with a heat-resistant material 
22. The sectional shape of the heat-resistant material 22 is in an isosceles 
triangle or a shape that is approximated to it, and the heat-resistant material 
2 2 is arranged, so that the top faces the upstream side of a reaction gas, and 
the bottom faces the surface of the substrate 15. By bringing the reaction gas 
into contact with the two equal sides of the heat-resistant material 22, the 
reaction gas is decomposed, a reaction active seeds is formed, and a film is 
formed on the substrate 15 . 
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JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The reaction chamber which processes a substrate, and a gas supply means to supply reactant 
gas towards the front face of said substrate in said reaction chamber, It is prepared between said gas 
supply means and said substrates, and has the elevated-temperature heating element which decomposes 
said reactant gas by contacting said reactant gas. It covers by the heat resisting material which does not 
check the function which disassembles said elevated-temperature heating element for said reactant gas. 
Semiconductor fabrication machines and equipment which consider as the configuration which 
approximates the cross-section configuration of said heat resisting material to an isosceles triangle or 
this, and are characterized by having turned the top-most vertices to the upstream of said reactant gas, 
and having arranged the base so that it may counter with the front face of said substrate. 
[Claim 2] Semiconductor fabrication machines and equipment according to claim 1 characterized by 
preparing irregularity in the front face of said heat resisting material. 

[Claim 3] Semiconductor fabrication machines and equipment according to claim 1 or 2 characterized 
by preparing an infrared reflector in the front face of said substrate, and the base of said heat resisting 
material which constitutes the base which counters. 

[Claim 4] The manufacture approach of the semiconductor device characterized by to cover by the heat 
resisting material which carried out the configuration to which a cross-section configuration 
approximates said elevated-temperature heating element to an isosceles triangle or this in the 
manufacture approach of a semiconductor device of contacting reactant gas to a hot heating element, 
decomposing into it, and performing membrane-formation processing to a substrate, to arrange so that 
the base of this heat resisting material may serve as a front face of said substrate, and abbreviation 
parallel, to contact [ of said heat resisting material ] reactant gas from top-most vertices, and to 
decompose. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to semiconductor fabrication machines and equipment, 
especially relates to the configuration of the elevated -temperature heating element of a hot-wire CVD 
system. 
[0002] . 

[Description of the Prior Art] The conventional hot-wire CVD system installs an elevated-temperature 
heating element near the processing substrate, decomposes reactant gas by the catalytic-cracking 
reaction with this elevated-temperature heating element, and deposits the film on the substrate by which 
heater heating was carried out. Compared with plasma-CVD equipment, whenever [ heater stoving 
temperature ] is the point that good one was comparatively excellent in low temperature. 
[0003] 

[Problem(s) to be Solved by the Invention] In order that the conventional hot-wire CVD system 
mentioned above may generally use it by exposing the elevated-temperature heating element which 
consisted of metal strands, such as a tungsten, a possibility that metal contamination may arise is in a 
substrate. Then, in order to prevent metal contamination, it is possible to cover an elevated-temperature 
heating element entirely by the rod-like heat resisting material. Heat the heat resisting material of the 
shape of this rod through an elevated-temperature heating element, contact reactant gas on the front face 
of the heated heat resisting material, a decomposition reaction is made to cause, reactant gas is activated, 
and a substrate is made to form membranes. Since it increases according to a touch area, as the touch 
area of a decomposition reaction is large, it is better. However, if a contact front f ace is extended simply, 
the infrared radiation emitted from a front f ace increases/substrate temperature, suclTlpr wnfg.r , w i ll — 
rise by it beyond the need, and the problem that the component formed on the substrateTs de stroyed will 
arise. ~ ~~ ~~ "* : : 

[0004] It is to offer the manufacture approach of the semiconductor fabrication machines and equipment 
which can be increased in surface area effective in a catalytic-cracking react ion, and a semiconductor 
device, the technical problem of this invention canceling the trouble of the conventional technique 
which mentioned the elevated-temperature heating element above by improving the cross-section 
configuration of a wrap heat resisting material, and arrangement, and preventing the temperature rise of 
a substrate. 
[0005] 

[Means for Solving the Problem] The reaction chamber where invention according to claim 1 processes 
a substrate, and a gas supply means to supply reactant gas towards the front face of said substrate in said 
reaction chamber, It is prepared between said gas supply means and said substrates, an d has the 
elevated- temperature heating element which decomposes said reactant gas by contacting said react ant 
gasTTt covers by the heat resisting material which does not check the function which disassemblesj aid 
devated-temnerature heating element for said reactant gas They are the semiconductor fabrication 
machines and equipment which consider as the configuration which approximates the cross-section 
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configuration of said heat resisting material to an isosceles triangle or this, and are characterized by 
having turned the top-most vertices to the upstream of said reactant gas, and having arranged the base so 
that it may counter with the front face of said substrate. 

[0006] Since an elevated-temperature heating element is made into the configuration which 
approximates the cross-section configuration of a wrap heat resisting material to an isosceles triangle or 
this, it arranges so that the top-most vertices may be turned to the upstream of reactant gas, and it was 
made for reactant gas to contact the 2 equilateral of a large area, a catalytic-cracking reaction can be 
promoted. Moreover, since the heat resisting material was made tabular [ thin ] as a configuration 
approximated to an isosceles triangle or this, compared with the case where it is made the shape of a rod, 
and tabular [ thick ], a substrate opposed face product becomes small and c an su ppress the in frared 
emission to a substrate. Moreover, the base of a heat resisting material is arranged so that it may counter 
with a substrate front face, and since surface area of a substrate front face and the heat resisting material 
which counters was made small as much as possible, the infrared emission to a substrate can be 
suppressed more effectively . 

[0007] Invention according to claim 2 is semiconductor fabrication machines and equipment according 
to claim 1 characterized by preparing irregularity in the front face of said heat resisting material. Since 
irregularity was prepared on the surface of the heat resisting material, surface area can become large and 
a catalytic-cracking reaction can be promoted further. Moreover, since a turbulent flow can be made to 
cause near a front face with irregularity, a labile kind can make the condition of being easy to mix with 
the reactant gas of a steady state. 

[0008] Invention according to claim 3 is semiconductor fabrication machines and equipment according 
to claim 1 or 2 characterized by preparing an infrared reflector in the front face of said substrate, and the 
base of said heat resisting material which constitutes the base which counters. Since the infrared 
reflector was prepared in the substrate opposed face of a heat resisting material, the radiant quantities of 
the infrared radiation which faces to a substrate from a heat resisting material are reduced, and the 
temperature rise of a substrate can be suppressed. 

[0009] In the manufacture approach of a semiconductor device of invention according to claim 4 
contacting reactant gas to a hot heating element, decomposing it into it, and performing membrane 
formation processing to a substrate It is the manufacture approach of the semiconductor device 
characterized by covering by the heat resisting material which carried out the configuration to which a 
cross-section configuration approximates said elevated-temperature heating element to an isosceles 
triangle or this, arranging so that the base of this heat resisting material may serve as a front face of said 
substrate, and abbreviation parallel, contacting [ of said heat resisting material ] reactant gas from top- 
most vertices, and decomposing. 

[0010] As a configuration which approximates the configuration of a heat resisting material to an 
isosceles triangle or this, since it was made for a cross-section configuration to become thin, the 
temperature rise of the substrate resulting from the infrared radiation emitted from an elevated- 
temperature heating element can be prevented effectively. Moreover, since a substrate front face is 
countered, the base of a heat resisting material is arranged and it was made to contact reactant gas by 2 
equilateral, a touch area with reactant gas can increase preventing the temperature rise of a substrate, and 
a catalytic-cracking reaction can be promoted. Quality semi-conductor membrane formation can be 
formed by the simple method of devising the cross-section configuration of such a heat resisting 
material, and arrangement. 
[0011] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. 
[0012] Drawing 7 is the outline forward sectional view of the hot-wire CVD system as semiconductor 
fabrication machines and equipment. The reaction chamber 12 where this equipment is formed in the 
interior of the reaction container 1 1 made from a quartz, and the reaction container 11, and membrane 
formation is performed, The gas supply opening 13 made from a quartz which supplies predetermined 
reactant gas in a reaction chamber 12, The gas shower plate 14 made from a quartz which makes the 
reactant gas supplied from the gas supply opening 13 blow off in the shape of a shower to a substrate 
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side, The elevated-temperature heating element 16 prepared near the substrate 15 in a reaction chamber 
12 so that the reactant gas which blew off from the gas shower plate 14 might contact, The power source 

17 for heating which is prepared in the exterior of the reaction container 1 1, passes a current to the 
elevated-temperature heating element 16, and heats the elevated-temperature heating element 16, The 
susceptor 18 made from a quartz which holds a substrate 15 in the location which a predetermined thin 
film deposits according to an operation of the elevated-temperature heating element 16, and a susceptor 

18 are heated, and it mainly consists of evacuation openings 20 made from a quartz which formed the 
substrate 15 in the heater 19 which carries out heating maintenance at predetermined temperature, and 
the pars basilaris ossis occipitalis of the reaction container 11. Said susceptor 18 can be gone up and 
down at heater elevator guard which is not illustrated. The elevated-temperature heating element 16 
consists of metal strands, and has a tungsten, molybdenum, a tantalum, titanium, vanadium, etc. as the 
ingredient, for example. 

[0013] In the equipment shown in drawing 7 , a substrate 15 is carried in in a reaction chamber 12. A 
substrate 15 is held at a susceptor 18 and heated to processing temperature at the heater 19 of susceptor 
18 lower part. Reactant gas is introduced into the gas supply opening 13 in this condition, and the gas 
shower plate 14 is supplied. The reactant gas supplied to the gas shower plate 14 blows off from the gas 
blow-off hole 21 formed in the gas shower plate 14, and is equally supplied to a reaction chamber 12. 
Reactant gas contacts the elevated-temperature heating element 16 heated by the elevated temperature, 
and produces a catalytic-cracking reaction. The labile kind generated as a result of the catalytic-cracking 
reaction reaches a substrate 15, and makes a predetermined thin film deposit on the front face of a 
substrate 15. Since the internal energy of the labile kind generated by the catalytic-cracking reaction is 
high, the temperature of the substrate 15 in the case of membrane formation is comparatively low, and it 
is sufficient for it. The dimension shown in the gas shower plate 14, the distance a between strands, and 
a reaction chamber pars basilaris ossis occipitalis and the distance b between susceptors can be set as an 
arbitration value among drawing, respectively. H owever, a carries out atmospheric-air di sconnection and 
operates a reaction chamber 12. b can cha nge a reaction chamber 12 also in vacuum maintenance using a 
heater elevator style. " ' ~" 

"[0014] Ahhough~a possibility that metal contamination may arise is in a substrate in the hot-wire CVD 
system mentioned above, in order to prevent it effectively, it is not used by exposing the elevated- 
temperature heating element 16, but is covered and used by the heat resisting material. Heat resisting 
materials are the high grade ceramics (for example, high purity alumina, sapphire glass), a quartz, SiC, 
etc. 

[0015] Drawing 1 is the outline block diagram of the hot-wire CVD system which prepared the heat 
resisting material of the configuration by the gestalt of operation. The same sign is given to drawing 7 
and a corresponding part. As shown in drawing 1 , the wrap heat resisting material 22 uses ord er in a 
reactio n chamber 12 (it is a perpendicular direction to space) as the long plate crossed and arrang acLand 
tHTele^^ elem ent 16 is for med so that it mav become the configiirati^which 

The longi tudin al-section configuration approximates to an isosceles trian g le or this. And the top-most 
vertices of an isosceles triangle are turned to the upstream of a gas stream, andU heat resisting material 
22 is arranged in a reaction chamber 12 so that a base may counter to the front face of the substrates 15, 
such as a wafer. A heat resisting material 22 is attached on the susceptor 30 which crosses the inside of a 
reacti on chamb er 1 2 . 

[0016] It explains in full detail further using drawing 2 which shows the A-A line sectional view of 
drawing 1 . The order in the reaction container 1 1 of a cross-section rectangle (it fluctuates by a 
diagram) is built over two susceptors 30 in parallel. On two susceptors 30, spacing is suitably opened 
towards intersecting perpendicularly two or more heat resisting materials 22 which covered the elevated- 
temperature heating element 16 in a base material 30, and it attaches in parallel. Each anchoring part is 
fixed by the fixed end 32. The elevated-temperature heating element 16 is preferably constituted from 
one continuous strand, and it turns up at the end, and enters in the next heat resisting material 22, and the 
substrate 15 top which repeated this and was laid on the susceptor 18 is made to lie in a zigzag line. It 
connects with the current installation terminal 3 1 attached in the reaction container 1 1, and the both ends 
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of the elevated-temperature heating element 16 pass a current from the power source 17 for heating to 
the elevated-temperature heating element 16 through the current installation terminal 3 1 . 
[0017] The detailed longitudinal-section configuration of the wrap heat resisting material 22 is shown 
for the elevated-temperature heating element 16 in drawing 3 . Drawing 3 (a) shows the example of a 
configuration to which drawing 3 (b) approximates an isosceles triangle to an isosceles triangle. 
Although the approximation configuration here shows the case where a radius of circle is given to the 
top-most vertices of an isosceles triangle, it is not limited to this. 

[0018] The insertion hole 23 which inserts the elevated-temperature heating element 16 in a heat 
resisting material 22 is formed, the insertion hole 23 - the longitudinal direction of a heat resisting 
material 22 — one - or two or more are prepared and three or more are prepared preferably. When 
preparing three or more, it is good to increase the number of the elevated-temperature heating element 
16 lining up side-by-side in abbreviation sequence of numbers as it goes to base 22b from top 22a of a 
heat resisting material 22. An isosceles triangle is because a number lining up side-by-side is increased 
and the elevated -temperature heating element 16 is located near the 2 equilateral front face, in order to 
heat 2 equilateral effectively, since thickness increases as it goes to base 22b from top -most-vertices 
22a. But you may make it embed altogether two or more elevated-temperature heating elements 16 
along the 2 equilateral front face of a heat resisting material 22. 

[0019] If it is in the heat resisting material 22 shown in drawing 3 mentioned above, the infrared 
reflec tor 24 formed with the ingredient which mtrared radiation tends to refl ect in the substrate front 
tace ot the heat resisting mat erial 22 and the base which constitutes base lib w hich counters is formed. 
The ingredient which is easy to reflect infrared radiation is good to constitute from go ld etc. 
[0020] Although the insertion hole 23 is formed in the longitudinal direction of a heat resisting material 
22, the overall length of the elevated-temperature heating element 16 is covered by inserting the 
elevated-temperature heating element 16 in this insertion hole 23 and it was made to cover by the heat 
resisting material 22 entirely in the heat resisting material 22 of drawing 3 , you may make it cover the 
elevated-temperature heating element 16 partially. 

[0021] The gestalt of operation of drawing 4 shows such a partial target the wrap heat resisting material 
22 for the elevated-temperature heating element 16. The gestalt of operation of drawing 4 at the point 
that a heat resisting material 22 is a long plate, and the point which is the configuration which the cross- 
section configuration approximates to an isosceles triangle or it is not different from drawing 3 . A 
different point is a point that the insertion hole 24 which inserts the elevated-temperature heating 
element 16 in a heat resisting material 22 is formed in the thickness direction in which between opposed 
face 22c from which it constitutes 2 equilateral is penetrated instead of the longitudinal direction of a 
heat resisting material 22. Thus, when the elevated-temperature heating element 16 is partially covered 
by the heat resisting material 22, compared with the gestalt of operation of drawing 3 R> 3, formation of 
the insertion hole 23 is easy and can increase the insertion number of the elevated-temperature heating 
element 16. however, metal contamination is not avoided, although the metal contamination to a 
substrate is reducible as compared with the case where it becomes unreserved covering an overall length 
since it shows, and the remaining part of the elevated-temperature heating element 16 will come out and 
will be used as shown in drawing 5 . Then, it is desirable to make the adjacent heat resisting material 22 
approach as much as possible, and to arrange it. 

[0022] Moreover, as shown in drawing 6 , in order to increase a touch area with reactant gas, it is 
desira^^ a heat resisting m aterial 22. Although th e 

configuration ofjrr egUlarity 25 is arbitrary, irregularity canbe^ prepare d by for ming a semi-sphere-like 
tinlfowXa), a cylinder-like hollov7(BJ,lthd the Hollow (c) of the letter of a wave in a front face, for 
exaHple7~ 

[0023] The substrate processing hereafter performed using the hot-wire CVD system mentioned above is 
explained. 

[0024] A substrate 15 is carried in in a reaction chamber 12. A substrate 15 is held at a susceptor 18 and 
heated to processing temperature at the heater 19 of susceptor 18 lower part. Reactant gas is introduced 
into the gas supply opening 13 in this condition, and a reaction chamber 12 is equally supplied through 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



9/1/05 



JP,2002-093713,A [DETAILED DESCRIPTION] 



Page 5 of 5 



the gas shower plate 14. It decomposes in the front face of the heat resisting material 22 heated with the 
elevated-temperature heating element 16 heated by the elevated temperature, and reactant gas generates 
active species. Active species reaches a substrate 15 and forms the predetermined film in the front face 
of a substrate 15. Under the present circumstances, since the elevated-temperature heating element 16 
heated by the elevated temperature is covered with the heat resisting material 22, the metal which 
constitutes an elevated-temperature heating element is shut up into a heat resisting material 22, and 
metal contamination of a substrate 18 does not produce it. 

[0025] As processing conditions, conditions which have a publication, for example in the collection of 
the 60th Japan Society of Applied Physics academic lecture meeting lecture drafts, the collection of 
"semiconductor device manufacture process by Cat-CVD method" public presentation symposium 
summaries, etc. are chosen. For example, the polish recon film can be obtained by performing lOOsccm 
(s) for hydrogen and processing a pressure in the range of 0.5 - 50sccm, in a silane, before and after 
0.27-13. 3Pa, the metal strand temperature of 1800-2000 degrees C, and the substrate temperature of 300 
degrees C. Gas supply is suspended after membrane formation processing, and a substrate is taken out. 
[0026] The infrared emission to the substrate from a heat resisting material 22 can be suppressed taking 
the large surface area of a heat resisting material 22, since according to the gestalt of this operation the 
whole was made tabular [ thin ] as a configuration which approximates the cross-section configuration 
of a heat resisting material 22 to an isosceles triangle or this, and the base has been arranged so that it 
may counter with the front face of a substrate. Since the large surface area of a heat resisting material 22 
can be taken, a catalytic-cracking reaction is promoted and a labile kind can be increased. Moreover, 
since the infrared emission from a heat resisting material to a substrate can be suppressed, the 
temperature rise of a substrate can be suppressed and destruction of the component formed on the 
substrate can be prevented. When the infrared reflector 24 is especially formed in a substrate front face 
and the base which counters, infrared emission can be suppressed as much as possible. 
[0027] Moreover, by making the cross-section configuration of a heat resisting material 22 into an 
isosceles triangle in consideration of the flow direction of the gas which goes to the front face of a 
substrate 15 from the gas blow-off hole 21 located in the substrate upper part, since some include angle 
is attached to a gas stream, top-most vertices are turned to the upstream of a reactant gas style and it was 
made for the front face which constitutes 2 equilateral with a catalytic-cracking reaction to act 
effectively, a catalytic-cracking reaction can be promoted further. 

[0028] Moreover, while increasing the surface area of a heat resisting material 22 further by preparing 
irregularity In the front face of a heat resisting material 22, he makes a turbulent flow cause near a front 
face, and is trying to make the condition of being easy to mix a labile kind with the reactant gas of a 
steady state. For this reason, as compared with a rod-like heat resisting material, the good membraneous 
quality which does not have the metal contamination by uniform thickness in a substrate side can be 
obtained. 
[0029] 

[Effect of the Invention] Since an elevated-temperature heating element is made into the configuration 
which approximates the cross-section configuration of a wrap heat resisting material to an isosceles 
triangle or this, it arranges so that the top-most vertices may be turned to the upstream of reactant gas, 
and it was made for reactant gas to contact the 2 equilateral of a large area according to this invention, a 
catalytic-cracking reaction can be promoted. Consequently, the conversion of reactant gas improves, the 
amount of handling of reactant gas can be reduced, and it is economical. Moreover, since the heat 
resisting material was made tabular [ thin ], in surface area's becoming small compared with the case 
where it is made the shape of a rod, the base of a heat resisting material is arranged so that it may 
counter with a substrate front face, and since surface area of a substrate front face and the heat resisting 
material which counters was made small, the thermal effect to a substrate can be stopped to the 
minimum. 



[Translation done.] 
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